Characterization of human C4a anaphylatoxin.
Human C4a anaphylatoxin was isolated from a Cls digest of the fourth component of complement. Isolation required a two-step procedure involving ion-exchange chromatography on CM-Sephadex C-50 and gel filtration on Sephadex G-50. Characterization of C4a indicated it is a highly cationic polypeptide (pI = 9.0-9.5) containing 77 residues with Mr = 8,759. C4a is devoid of tryptophan, histidine, and carbohydrate. Judged by the shape and magnitude of its circular dichroism spectrum, 54% of the polypeptide backbone of C4a assumes an alpha-helical conformation. Partial NH2-terminal sequence determination of C4a revealed a sequence identical with that published by Bolotin et al. (Bolotin, C., Morris, S., Tack, B., and Prahl, J. (1977) Biochemistry 16, 2008-2015) for the NH2 terminus of the alpha-subunit of human C4. Comparison of the NH2-terminal sequence of C4a with the sequences of complement activation fragments C3a (Hugli, T.E. (1975) J. Biol. Chem. 250, 8293-8301) and C5a (Fernandez, H.N., and Hugli, T.E. (1978) J. Biol. Chem, 253-6955-6962) showed that of the first 24 NH2-terminal residues of C4a, 6 were identical with those of C3a (25% homology) and 8 were identical with those of C5a (33% homology). These data represent the first chemical evidence for the existence of an evolutionary relationship among anaphylatoxins C3a, C4a, and C5a, and imply that a similar relationship exists among their precursor proteins.